The technique of fast atom bombardment mass spectrometry has been shown to be capable of producing molecular weight and useful fragmentation information from a selection of penicilloic acids. In addition, the technique has been shown to give similar information on alkali metal salts of penicilloic acids.
Penicilloic acids are the major degradation products of penicillins and are formed by alkaline hydrolysis of the ji-lactam ring as shown in Scheme 1. Further degradation can occur and penicilloic acids can readily be decarboxylated under acidic conditions to give rise to the corresponding penilloic acids.
The preparation of penicilloic acids from the corresponding penicillins has been described in detail by MUNRO and co-workers1).
We have previously reported in detail on the fast atom bombardment mass spectra of penicillin free acids and alkali metal salts2, 3) . With all the penicillins reported and many others studied since those reports, molecular weight and useful fragmentation information has been obtained from the fast atom bombardment mass spectra.
There is very little published mass spectral data on penicilloic acids. MITSCHER and co-workers' have reported the isobutane chemical ionization mass spectra of benzylpenicilloic acid dimethyl ester and phenoxymethylpenicilloic acid dimethyl ester. In the spectra of both of these compounds the protonated molecular ion was the base peak in the spectrum with major fragmentation ions being restricted to the thiazolidine cation at m/z 174. No mass spectra on free penicilloic acids or penicilloic acid alkali metal salts have been published. There was some variation in the spectra during data acquisition with the ratio of the intensity of molcular ion species to other ions decreasing with time.
The spectra reproduced here were taken when this ratio was at its greatest.
Results
Six commercially available penicilloic free acids and three penicilloic acid sodium salts have been studied. The structures of these compounds are shown in Fig. 1 The protonated dimeric species [2M+H]+ was observed at ml.-797. As with carbenicillin penicilloic acid the ratio of the intensity of molecular ion species to fragment ions decreased with time.
Propicillin Penicilloic Acid (Fig. 5a) The base peak was the protonated molecular ion [MH]+ at m/z 397. Intense fragment ions due to Ticarcillin Penicilloic Acid (Fig. 6a) The thiazolidine cation at m/z 160 was the base peak in the spectrum with the protonated molecular Phenoxymethylpenicilloic Acid (Fig. 7a) The protonated molecular ion [MH]+ at mjz 369 was the base peak in the spectrum. Fragment Amoxycillin Penicilloic Acid Sodium Salt (Fig. 9a) Both the protonated molecular ion [MH]+ at m/z 406 and the protonated molecular ion for the free 
Negative Ion Fast Atom Bombardment Mass Spectra
As with the penicillins previously published the negative ion fast atom bombardment mass spectra were more intense than the positive ion spectra. Intense [M-H]-ions were observed with all the penicilloic acids together with dimeric ions and structurally significant fragment ions. Amoxycillin Penicilloic Acid Sodium Salt (Fig. 9b) The base peak in the spectrum was the [M-H]-anion at m/z 404 with the other major ions being at 
Conclusions
Fast atom bombardment has been shown to be an important mass spectrometric technique for the molecular weight and structural determination of penicilloic acids both as free acids and as sodium salts. A combination of the information available from both positive and negative ion spectra has been shown to be important in studying this class of compounds by fast atom bombardment mass spectrometry. Penicilloic acids, as with most samples where glycerol has been used as the matrix compound, gave spectra that lasted for several minutes which is potentially important in that accurate mass measurement and metastable studies can be performed.
